New South Wales has the largest number of people living with HIV in Australia, estimated at 11,500 and is undergoing a revolution in HIV prevention with the rollout of pre-exposure prophylaxis to 4,000 high-risk individuals. The recently established statewide HIV drug resistance database contains 9,982 sequences from 2004 to 2015 and has coverage of over 80 per cent of the HIV infected population. To allow enhanced analysis of these sequences, data linkage was performed on the HIV notifications database, which contains demographic data of all newly notified infections dating back to 1981. The aim of this study was to determine the representativeness of linked sequences compared to those that were unlinked using epidemiological and phylogenetic methods. Duplicate sequences per year were excluded. Deterministic linkage was performed using two by two namecode, date of birth, sex, and postcode. Differences in demographics were assessed between linked sequences and public health data for the state, using a chi-squared test for comparison of proportions. Sequences were aligned using MUSCLE, and phylogenetic inference using RaXML. Comparison of substitution rate, diversity, skyline plots, and cluster characteristics was made between linked and unlinked sequences. Only 2,843 (28 per cent) sequences were linked to HIV notification data. With the exception of 2011, the proportion of early infections in linked data was not significantly different to unlinked data from 2010, 2012 to 2015. Other demographics data were comparable. Between 2004 and 2007 there was a difference in the proportion of identical sites (23.5 vs. 8 per cent P \< 0.02), while pairwise identity was not significantly different. For sequence data from 2008 to 2015, there was no significant difference in the proportion of identical sites, pairwise identity, or GC content. Despite the low proportion of sequences linked to notifications data, the epidemiological characteristics were representative of the HIV infected population in New South Wales. Phylogenetic analysis showed that the linked data were sufficiently representative to proceed with further cluster analysis to investigate the impact of public health interventions in this state.
